Development of disulfiram-loaded poly(lactic-co-glycolic acid) wafers for the localised treatment of glioblastoma multiforme: a comparison of manufacturing techniques.
Glioblastoma multiforme (GBM) is the most common primary malignant brain tumour in adults with a very poor prognosis. This paper describes the development of disulfiram (DSF)-loaded biodegradable wafers manufactured using three standard techniques: compression, solvent casting and heat compression moulding. The paper demonstrates that neither technique has an adverse effect on the stability of the DSF within the wafers. However, the solvent casting technique results in an interaction between the poly(lactic-co-glycolic acid) (PLGA) and the DSF. The physical state of the DSF within the wafers was dependent on the manufacturing technique, with the DSF in the wafers manufactured by compression or solvent casting retaining between 40% and 98% crystallinity, whereas the DSF in the wafers manufactured using heat compression moulding was completely amorphous. Release of DSF from the wafers is dependent on the degradation of the PLGA, the manufacturing technique used, and the DSF loading. DSF in the compressed and heat compression moulded wafers had a similar cytotoxicity against a GBM cell line compared with the unprocessed DSF control. However, the cytotoxicity of the DSF in the solvent-casted wafers was significantly lower than the unprocessed DSF.